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Abstract 
 
The main objective of this study is to investigate air pollution in Port Sudan 
city due to nitrogen oxides (NOx) exhaust emissions from stationary diesel 
generator units located in certain areas of Port Sudan city (areas east city, 
Port Sudan harbor, eastern parts of city center and the National Electricity 
corporation station-Station A).  
This objective is achieved by measuring nitrogen oxides concentration in 
exhaust emissions from diesel generator units and estimating nitrogen oxides 
emission rates. Nitrogen oxides concentrations are measured using a single 
gas exhaust gas analyzer (the Kane Auto 1-NOx gas analyzer) and 
measurements are taken directly from the exhaust pipes of the diesel engines 
driving the generator. Nitrogen oxides emission rates are calculated in 
g/kWh using United States Environmental Protection Agency (U.S EPA) 
test method no.19 which is used for determination of sulphur dioxide 
removal efficiency and particulate matter, sulphur dioxide, and nitrogen 
oxides emission rates.  
Calculated nitrogen oxides emission rates are then compared with U.S EPA 
emission standards for stationary compression ignition engines. Many diesel 
generators are found exceeding standards and Chinese type single cylinder 
type of generators together with diesel generators located in station (A) of 
the National Electricity Corporation are found to have the highest NOx 
emissions.  
Future works on pollution problems encountered in Port Sudan are 
recommended. 
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 اﻟﻤﺴﺘﺨﻠﺺ
   
  اﻟﻬﺪف اﻻﺳﺎﺳﻲ ﻟﻬﺬﻩ اﻟﺪراﺳѧﺔ هѧﻮ اﻟﺒﺤѧﺚ ﻓѧﻲ ﺗﻠѧﻮث اﻟﻬѧﻮاء ﻓѧﻲ ﻣﺪﻳﻨѧﺔ ﺑﻮرﺗѧﺴﻮدان ﻧﺘﻴﺠѧﺔ      
اﻟﻨﻴﺘѧﺮوﺟﻴﻦ اﻟﻤﻨﺒﻌﺜѧﺔ ﻣѧﻦ ﻋѧﺎدم وﺣѧﺪات اﻟﺘﻮﻟﻴѧﺪ اﻟﻜﻬﺮﺑﺎﺋﻴѧﺔ اﻟﺜﺎﺑﺘѧﺔ اﻟﺘѧﻲ ﺗﻌﻤѧﻞ ﺑﻮﻗѧﻮد اﻟѧﺪﻳﺰل ﻓѧﻲ أآﺎﺳѧﻴﺪ 
ﻨѧﺎء ﺑﻮرﺗѧﺴﻮدان، اﻟﻤﻨﻄﻘѧﺔ اﻟѧﺸﺮﻗﻴﺔ اﻟﻤﻨﻄﻘѧﺔ ﺷѧﺮق اﻟﻤﺪﻳﻨѧﺔ، ﻣﻨﻄﻘѧﺔ ﻣﻴ )ﻣﻨﺎﻃﻖ ﻣﻌﻴﻨﺔ ﺑﻤﺪﻳﻨﺔ ﺑﻮرﺗѧﺴﻮدان 
  (أ) ﻣﺤﻄﺔ اﻟﺘﻮﻟﻴﺪ-ﻟﻮﺳﻂ اﻟﻤﺪﻳﻨﺔ وﻣﺤﻄﺔ اﻟﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻜﻬﺮﺑﺎء
ﻟﺘﺮآﻴﺰ أآﺎﺳﻴﺪ اﻟﻨﻴﺘѧﺮوﺟﻴﻦ اﻟﻤﻨﺒﻌﺜѧﺔ ﻣѧﻦ ﻋѧﺎدم   ( ﻗﺮاءات)     ﺗﻢ ﺗﺤﻘﻴﻖ هﺬا اﻟﻬﺪف ﺑﺄﺧﺬ ﻗﻴﺎﺳﺎت 
ﺗѧﻢ . ﻤﻨﺒﻌﺜѧﺔ ﻣﻨﻬѧﺎ وﺣﺪات اﻟﻤﻮﻟﺪات اﻟﺘﻲ ﺗﻌﻤﻞ ﺑﻮﻗﻮد اﻟѧﺪﻳﺰل وﻣѧﻦ ﺛѧﻢ ﺗﺤﺪﻳѧﺪ ﻣﻌѧﺪل أآﺎﺳѧﻴﺪ اﻟﻨﻴﺘѧﺮوﺟﻴﻦ اﻟ 
 enaK)ﻗﻴѧﺎس ﺗﺮآﻴѧﺰ أآﺎﺳѧﻴﺪ اﻟﻨﻴﺘѧﺮوﺟﻴﻦ ﺑﺈﺳѧﺘﺨﺪام ﺟﻬѧﺎز ﻣﺤﻠѧﻞ ﻏѧﺎزات اﻟﻌѧﺎدم أﺣﺎدﻳѧﺔ اﻟﻐѧﺎز ﻣﻮدﻳѧﻞ 
ﺣﻴﺚ ﺗѧﻢ أﺧѧﺬ اﻟﻘѧﺮاءات ﻣﺒﺎﺷѧﺮة ﻣѧﻦ ﻓﻮهѧﺔ ﻣﺎﺳѧﻮرة اﻟﻌѧﺎدم ﻟﻤﺎآﻴﻨѧﺎت (. rezylana sag xoN-1 otua
  .اﻟﺪﻳﺰل اﻟﻤﺤﺮآﺔ ﻟﻠﻤﻮﻟﺪات
 ﺳѧﺎﻋﺔ  ﺑﺈﺳѧﺘﺨﺪام -آﻴﻠѧﻮواط /  ﺑﺈﺳѧﻢ ﺟѧﺮام ﺗﺤﺴﺐ ﻣﻌﺪل إﻧﺒﻌﺎث أآﺎﺳﻴﺪ اﻟﻨﻴﺘﺮوﺟﻴﻦ ﺑﻮﺣﺪة ﺗﻌﺮف 
 tseT )91ﻣﻌﻴﺎر وآﺎﻟﺔ ﺣﻤﺎﻳﺔ اﻟﺒﻴﺌﺔ اﻟﺘﺎﺑﻌﺔ ﻟﻠﻮﻻﻳﺎت اﻟﻤﺘﺤﺪة اﻻﻣﺮﻳﻜﻴﺔ اﻟﻤﻌﺮوﻓﺔ ﺑﻄﺮﻳﻘﺔ اﻻﺧﺘﺒﺎر رﻗﻢ 
واﻟﺘѧﻲ ﺗѧﺴﺘﺨﺪم ﻟﺘﺤﺪﻳѧﺪ آﻔѧﺎءة إزاﻟѧﺔ ﺛѧﺎﻧﻲ أآѧﺴﻴﺪ اﻟﻜﺒﺮﻳѧﺖ وﻣﻌѧﺪل إﻧﺒﻌѧﺎث  اﻟﻤѧﻮاد ( 91.oN dohteM
رﻧѧѧﺔ ﻣﻌѧѧﺪل إﻧﺒﻌѧѧﺎث أآﺎﺳѧѧﻴﺪ اﻟﻨﻴﺘѧѧﺮوﺟﻴﻦ اﻟﻤﺤﺘѧѧﺴﺒﺔ ﻣѧѧﻦ ﺑﻴﺎﻧѧѧﺎت ﺗﻤѧѧﺖ ﻣﻘﺎ. اﻟﻌﺎﻟﻘѧѧﺔ و أآﺎﺳѧѧﻴﺪ اﻟﻨﻴﺘѧѧﺮوﺟﻴﻦ 
 SU)اﻟﻘﻴﺎﺳﺎت ﻣﻊ ﺗﻠѧﻚ اﻟﻤﻮﺟѧﻮدة ﻓѧﻲ ﻣﻌѧﺎﻳﻴﺮ وآﺎﻟѧﺔ ﺣﻤﺎﻳѧﺔ اﻟﺒﻴﺌѧﺔ اﻟﺘﺎﺑﻌѧﺔ ﻟﻠﻮﻻﻳѧﺎت اﻟﻤﺘﺤѧﺪة اﻻﻣﺮﻳﻜﻴѧﺔ 
وﻟﻘﺪ وﺟﺪ ان ﻣﻌﻈﻢ اﻟﻤﻮﻟﺪات اﻟﺘﻲ ﺗﻢ إﺧﺘﺒﺎرهѧﺎ ﺗﺤﺘѧﻮي ﻋﻠѧﻲ . واﻟﺨﺎﺻﺔ ﺑﻤﺎآﻴﻨﺎت اﻟﺪﻳﺰل اﻟﺜﺎﺑﺘﺔ ( APE
أآﺎﺳѧﻴﺪ اﻟﻨﻴﺘѧﺮوﺟﻴﻦ ﺧﺎﺻѧﺔ اﻟﻤﻮﻟѧﺪات ﺻѧﻴﻨﻴﺔ اﻟѧﺼﻨﻊ أﺣѧﺎدي اﻟѧﺴﻠﻨﺪر وﻣﻮﻟѧﺪات ﻣﻌﺪل ﻋѧﺎل ﻟﻠﺘﻠѧﻮث ﻣѧﻦ 
  .اﻟﺘﺎﺑﻌﺔ ﻟﻠﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻜﻬﺮﺑﺎء( أ)اﻟﻤﺤﻄﺔ 
ﻓѧѧﻲ اﻟﺨﺘѧѧﺎم أوﺻѧѧﻲ اﻟﺒﺤѧѧﺚ ﺑѧѧﺄﺟﺮاء ﺑﺤѧѧﻮث ﻣѧѧﺴﺘﻘﺒﻠﻴﺔ ﺣѧѧﻮل ﻣѧѧﺸﺎآﻞ ﺗﻠѧѧﻮث اﻟﻬѧѧﻮاء ﻓѧѧﻲ ﻣﺪﻳﻨѧѧﺔ 
  ﺑﻮرﺗﺴﻮدان
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